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OCKWOOD Drives definitely have taught compressor users With Rockwood Drives you invariably get either more air for the 

that ALL SHORT CENTER DRIVES NEED THE PIVOTED MO- same power or the same air for less power—-AND your compress! 

TOR BASE TO AUTOMATICALLY KEEP their belts tight. performance is more dependable. “ 
BECAUSE all belts stretch—and on short centers even a slight 
amount of stretch, or elongation, causes belt slippage—RESULTING 
compressor speeds slow down—and costly power is wasted. 


Rockwood Bases are in stock for up to” ‘60 h.p. motors. For 
larger motors the base can be shipped in a 
few days. They are easy to install and use. 


; ; WRITE US OR ASK YOUR NEARBY ROCK- 
When the motor is mounted on a Rockwood pivoted base the 
belts are not only kept eee —_ at the right tightness—com- WOOD DEALER FOR PRICES. enc 
pressor capacity is increased—and the saving in power runs into e O 
real money. Send For This Book Ya output o 


This is because the pivoted motor mounting automatically and A valuable book of complete engineer- list of zi 
ers: eres or ees belt tension with each change ing and pricing data on Rockwood 
in loa ue to this simple yet remarkable phenomina you get as . a : ; 

near perfect drive performance as if you had an operator constantly Drives with over 100 installation 


with his hand on a control lever—or an “electric eye’’ with elaborate pictures FREE. You wi Il want @ copy. 
Rube Goldberg mechanism to meet the continuing change in torque. Ask your dealer or write us. 


ROCKWOOD MANUFACTURING COMPANY, INDIANAPOLIS, IND. 
Manufacturers of Power Transmission EGuipment . 








ON THE COVER 


UR cover view shows a stretch along 
the Big Bend section of the new Trans- 
Canada Highway. That section has been 
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4 open less than a year, but it has already 
"been hailed as one of the most scenic drives 


By 


' on the North American Continent. A 


road built in 1858 was almost entirely 
| destroyed in extending the Canadian 
' Northern Railroad into Vancouver in 
| 1910. The new highway gives the traveler 
| from the East a pleasant introduction to 
British Columbia, one of the less-known 


ihe 
ae 


ee 


ow 


areas of Canada. 


IN THIS ISSUE 
SEEMS almost unbelievable that 


| Canada should be spanned by both rail- 

"way and airway before a highway crossed 
the country, but that is the case. The 
Trans-Canada Highway, the final link in 
which will be completed this year, will 
make possible for the first time a con- 

_ tinuous motor trip between the Atlantic 

' and Pacific oceans without leaving Cana- 
dian soil. Our leading article is devoted to 
this momentous piece of work. 


HE Carlton Tunnel underneath the 

mines of Cripple Creek, Colo., is al- 
Teady a success. Water gushed from a 
fault zone on February 20; drowned out 
the workings; and, paradoxically enough, 
made everybody happy. The reason, of 
iourse, is that it is a drainage tunnel. It 


atered the Ajax Mine in short order, 


ered the water level in the Cresson and 


land shafts, and brought the manage- 


ment to the decision to push to completion 
bt only the main bore but also two pro- 


ed laterals. Within another year, deep- 


level production will again be underway 
' i half a dozen mines in that famous old 
| goldcamp. Our second article brings the 
story of this notable tunneling venture up 
to date. 


Eide an ill wind,” etc. Because the war 
in Europe has put an end to the expor- 
tation of the famous Hood River apples, 
We in this country will have more of this 
delectable fruit to eat. How these apples 
are prepared for the market is described 
in An Apple a Day. 


DAHO might well be called the “‘white- 
7 metal’ state. It leads all others in the 
vr i output of silver and stands high on the 
" list of zinc and lead producers. Chief a- 

Mong its mineral-yielding areas is the 


Coeur d’Alene District. 


A thumb nail 


historical sketch of this interesting section, 
with a resumé of its present principal min- 
mg operations, has been written by the 
editor of the Wallace Miner. 
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The Trans-Canada Highway 


satisfaction in Canada over the 

knowledge that work is progressing 
on the last gap in the Trans-Canada High- 
way and over the assurance given that 
the entire route from the Atlantic to the 
Pacific will be ready for service by fall. 
Since the beginning of the year, feverish 
activity has prevailed throughout 150 
miles of Northern Ontario bushland, which 
is all that now prevents the motorist from 
driving from one extremity of the Do- 
minion to the other. Probably not this 
summer, but certainly next, one of the 
world’s longest and most attractive auto- 
mobile routes will be open to Canadians 
and numberless guests. 

The completion of the Trans-Canada 
Highway marks the realization of a long- 
cherished dream—the goal of elaborately 
directed plans. It is, first of all, a matter 
of pride with Canadians that they will be 
able to go by car the breadth of their 
country without having to encroach on 
neighboring territory or to depend, peri- 
odically, on some other form of transporta- 
tion. Further, it has long been the belief 
that such an overland route would, by 


[Tests is enormous and widespread 
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facilitating interprovincial travel by the 
ubiquitous automobile, be an important 
factor in the unification of the Canadian 


people. Then there is the matter of the 
touring public to whom the road will un- 
questionably be an attraction because of 
the matchless scenic beauty of much of 
the country traversed. But, aside from 
all these considerations, there is still an- 
other one that has come to the fore only 
recently as a result of the feverish con- 
centration of war activities in the Do- 
minion. The highway will be of great 
value from a military standpoint—a vital 
reason that is hastening its completion. 

On the face of it, it may seem strange that 
only at this comparatively late stage in her 
history is Canada on the point of linking 
by roadway the extreme limits of her most- 
settled area. Uninterrupted transporta- 
tion by train from coast to coast has been 
available for more than 50 years; and it 
has been possible to make an unbroken 
journey from the Maritimes to British 
Columbia, all over Canadian territory, by 
air even before the same thing could be 
done by highway. That is not so strange, 
however, when one appreciates the vast- 





ness of the Dominion, the ruggedness of 
the terrain, and the many complexities 
entailed in developing a transcontinental 
route that will combine a maximum of 
practicability with the utmost in attrac- 
tiveness. 

From certain aspects, it might be said 
with fairness that the task of planning 
and building has been a bigger one in the 
case of the highway than in that of either 
the railroad or the airway. When the first 
transcontinental railway was constructed, 
a job admittedly titanic, the sole concern 
was to join the territorial extremes by the 
most direct and economic route. As a re- 
sult, the road lacks scenic appeal—in fact, 
it traverses some depressing and ul- 
picturesque sections. The trans-Canada 
airway, while involving a tremendous 
amount of scientific study and the solution 
of many new problems, did not have # 
contend with such laborious and time 
consuming tasks as hewing down virgi@ 
forests, blasting through rocky wilder- 
nesses, and solidifying muskegs, etc., such 
as confront the highway builder. 

The Trans-Canada Highway is the tr 
sult of gradual and careful long-term de 


Compressed Air Magazine 





velopn 
mulgat 
a8 a sp 
that Ww 
and to 


natura 
when 
rather 
Was to 
ect but 
subseq 


& conti 


taken gs 
f By r 
in Can 
of the 
Which | 
to assu 
Within 
travers 
the coy 


April, 








Vistas of every kind will unfold before the motorist on 
Canada’s new highway that will be completed next au- 
tumn, years after the country was spanned by rail and air. 


velopment. It was first conceived and pro- 
mulgated nearly 30 years ago, not so much 
a8 a speedway but as an automobile route 
that was to be only as direct as necessary 
and to link as many as possible of the 
areas noted for their historic interest and 


natural beauty. The traveler in mind 
when planning it was the vacationist 
rather than the businessman. The road 
was to be constructed not as a single proj- 
ect but as a series of sectional highways 
subsequently to be interconnected to form 
a continuous transcontinental traffic ar- 
tery. This further explains why it has 
taken so long to complete the undertaking. 
By reason of the fact that roadbuilding 
im Canada comes within the jurisdiction 
of the provinces, each of those through 
Which the overland route passes has had 
to assume responsibility for the stretch 
within its own confines, except where it 
traverses national parks, which are under 
the control of the Federal government. 
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VARIETY OF SCENERY 


Otherwise, the latter entered into the 
picture only as counsel in matters of dis- 
pute and when extending financial as- 
sistance in the way of subsidies. 

Visitors from the United States are as a 
rule delighted with nearly everything they 
encounter in Canada. But this does not 
apply to her highways, of which criticism 
is not unknown, especially when the driver 
of a car strays off a main road when weath- 
er conditions are adverse. It is admitted 
that there is justification for it; and every 
possible step is being taken to remedy the 
situation. This is good business, for the 
motor vehicle is one of the biggest assests 
of the Dominion’s economic life. Only 
four countries possess more automobiles 
than does Canada; and her per capita 
ownership, by reason of her small popu- 
lation, is outnumbered only by the United 
States. In the rural areas, particularly, 
the motor car has become a revolutionary 
factor in the life of the people, and one is 


From left to right: Along the Fraser River Canyon; near 
Banff, Alberta; top center, Cape Breton National Park, 
Nova Scotia; and the Big Bend section in British Columbia. 


to be found on every other farm through- 
out the vast domain. In the tourist season 
the domestic automobiles are exceeded by 
those of visiting motorists, whose con- 
tribution to Canadian trade is greater than 
that of any single item of export. 

While it is true that the highways are 
deficient, gauged by American standards, 
a vigorous program of construction and 
betterment has been underway for the 
past 30 years and is now being still more 
energetically prosecuted. In the first 
place, local demands for road paving and 
improvement have been so insistent that 
little emphasis could be laid on the broad- 
er, national requirements. The conception 
of a Trans-Canada Highway did not a- 
rouse much enthusiasm in those whose 
chief interest lay in getting better sub- 
urban thoroughfares and market roads. 
But all the while it was gradually evolving 
as a by-product of a transprovincial and 
interprovincial system that was being 
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From Nova Scotia to Vancouver Island, the highway will 
It will pass through the 
principal cities in the eastern part of Canada and will in- 
clude some of the finest upland scenery in its Rocky Moun- 


have a length of 4,244 miles. 


promoted by direct planning and financial 
aid on the part of the Federal government. 

In 1919, the Canada Highway Act was 
passed as a postwar reconstruction and 
employment measure, and it has been a 
major factor in the development of the 
country’s roads in general and the Trans- 
Canada Highway in particular. It made 
available a sum of $20,000,000 from which 
amounts were to be advanced to the prov- 
inces equal to those contributed by them 
for roadbuilding. At the same time, en- 
visaging the completion of a transconti- 
nental network, it called for the prepara- 
tion by each province of a program map 
showing its main and market roads con- 
nected at provincial boundaries so as to 
form a national trunk system. A second 
series of subsidies was designed to relieve 
unemployment resulting from the depres- 
sion; and between 1930 and 1940 another 
$20,000,000 was paid out to the provinces 
for the same purposes and on the same 
terms. 

Figures of highway construction in 
Canada have meaning only when one 
appreciates the immensity of the land, the 
primitive conditions prevailing through- 
out vast areas, the comparatively recent 
inauguration of a large-scale modern-road 
program, and the financial difficulties that 
are involved. Her highways now have 
an aggregate length of 500,000 miles— 
nearly twenty times the circumference of 
the earth, and of these more than 100,000 
miles are hard-surfaced, all representing 
an investment exceeding $1,000,000,000. 
While great stretches of northern Quebec, 
Ontario, the prairie provinces, and British 
Columbia are sparsely inhabited and have 
very few roads, the southern sections are 
well populated and served. It is largely 
through these, roughly paralleling the in- 
ternational boundary, that the Trans- 
Canada Highway runs. 

Gradually, the provincial roads have 
been incorporated in the transcontinental 
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ROUTE OF THE HIGHWAY 


highway, as originally planned; and when 
the present war broke out there were but 
two gaps to be closed. One of these was 
finished last year, and work on the other is 
proceeding rapidly. The first of the two 
formidable stretches that stood in the way 
of an uninterrupted trip from coast to 
coast by automobile was the “Big Bend’”’ 
Highway between Golden and Revelstoke 
in British Columbia. It follows the course 
of the Columbia River through the Rocky 


tain section. It will be open throughout its full length for 
only six months of the year; but in summer it will provide 
a route across the North American Continent that will be 
free from oppressive heat, desert wastes, and badlands. 


Mountains and is 193 miles long, though 
the rail distance between the two points is 
only 90 miles. The additional length is 
fully justified, because it has meant the 
incorporation in the road of some of the 
most magnificent rugged landscape in the 
Rockies. Before the “Big Bend” was 
opened to traffic in June, 1940, motorists 
loaded their vehicles on automobile cars at- 
tached to the train they themselves board- 
ed, and thus negotiated the incompleted 





SECTION NEAR TORONTO 
Stretches of the new road are finished according to the hest standards of arterial 


highways in the United States. 
Hamilton, in Ontario. 


The one shown here is between Toronto and 
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section without going out of their way. 
All that now remains to be done is the 
150-mile stretch between Hearst and Ger- 
aldton, north of Lake Superior in Ontario. 
But, even so, the motorist is able to travel 
cross country in Canada, bridging the gap 
by boarding a steamer with his car at 
Sault Ste. Marie and going to the twin 
cities of Port Arthur and Fort William at 
the northwest head of the lake—or vice 
versa, a comfortable 250-mile journey. 
Aside from being the last link in the 
through route, the Hearst-Geraldton sec- 
tion may prove to be important in itself. 
It will open to automobile traffic a vast 
region in northern Ontario that has prom- 
ising natural resources and that offers 
great attractions to sportsmen and tour- 
ists. Recent geological investigations in- 
dicate that the area may contain minerals 
worthy of development. The right of way 
for this final stretch was laid out by aerial 
surveying, which was found to be far bet- 
ter and quicker than ground surveying in 
that region of dense virgin forests. The 
cost of the work was only a fraction of 
what it would have been if the convention- 
al method had been followed. 
Construction of the Hearst-Geraldton 
link will cost about $6,000,000. At the 
Western end considerable clearing has al- 
ready been done by convict labor, which 
will be employed to build that particular 
part of the roadway. Two hundred and 
fifty prisoners are housed in three camps, 
one of which has been designed to serve 
48 a permanent stopping place for tourists 
and sportsmen when the project is com- 
. The remainder will be constructed 
under contracts, and has been divided into 
fifteen sections to speed up the work. 
The Trans-Canada Highway begins on 
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an island in the Atlantic and ends on an 
island in the Pacific. According to the 
official designation, it extends from Louis- 
bourg, Cape Breton Island, Nova Scotia, 
(or from Borden, Prince Edward Island) 
to Victoria on Vancouver Island, British 
Columbia, a total distance of 4,244 miles. 
Incorporated in it is the road between 
Montreal and Quebec, which dates back 
to 1734, and the 530-mile Dawson Road, 
the first to connect the East with the 
praries. The latter was finished in 1871, 
ten years prior to the turning of sod on the 
Canadian Pacific Railway. Traversing, as 
it does, all parts of the country from the 
historic to the primitive, passing through 
forest reserves and parks, linking the 
Federal capital with most of the provincial 
capitals, cities, towns, villages, and 
shrines, the overland route furnishes a 
cross-sectional view of Canada’s varied 
national life. 

So many years have passed since the in- 
ception of the undertaking, and so slowly 
has it progressed, that the highway may 
be opened to through traffic without much 
notice on the part of the public, especially 
with the Americas concentrated on mat- 
ters of greater immediate importance. 
But the very fact that it is being complet- 
ed at a time when every effort is bent to- 
wards the vigorous prosecution of the war 
is significant of its value from the stand- 
point of tourist trade and, first of all, na- 
tional defense. 

Whether or not the road is one of the 
longest in the world, it is a fact that it 
adds another transcontinental travel and 
freightway to those already existing in the 
Dominion—to railroad and airway, and 
gives North America one more cross- 
country route. Although it cannot at pres- 


AIDS TO THE ROADBUILDER 


The portable air compressor, the wagon 
drill, and the Jackhamer are always 
in the vanguard of roadbuilding forces 
wherever there is rock to be moved. 
Much of the Trans-Canada Highway 
has involved heavy drilling and blast- 
ing. Thanks to dependable air-powered 
equipment, this work has been carried 
on in summer and winter alike, as the 
accompanying pictures attest. 





ent compare with the older ones in the 
matter of uniformity, and will be available 
in its entirety but six months of the year, 
it is the only one that offers an escape from 
tropic heat during the summertime when 
Canada is at her loveliest and most en- 
joyable. It does not traverse long stretches 
of desert, alkaline wastes, and badlands, 
and there is solid motoring pleasure in 
virtually every mile. Scenically it is un- 
rivaled on the continent. 

In the years ahead, one can confidently 
see an increasingly denser stream of traffic 
moving on the broad surface of the Trans- 
Canada Highway. Looking still further 
into the future, its importance looms even 
larger as it changes from a national to an 
international character upon becoming a 
branch of the Pan-American Highway 
sweeping down the Pacific Coast from 
Vancouver, on past Mexico City, and con- 
necting with the road systems of South 
America. In addition it will be linked with 
the projected Alaskan Highway that may, 
eventually, be carried over Bering Strait 
to join the new network of roads being 
built by the Russian government, thus 
uniting the highways of the New World 
with those of the Old. But, for the time 
being, the completion of the Trans-Canada 
Highway is sufficient achievement. 
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Carlton Tunnel Taps Watercourse 


2. H. Vivian 


driven underneath the mineralized 

area at Cripple Creek, Colo., to 
drain water from the lower levels of its 
gold mines, reached its first objective on 
February 20, when it cut the New Market 
Fault of the Ajax Mine after having been 
driven 28,970 feet. The initial flow of 
water was 20,000 gpm. It increased tem- 
porarily to 25,000 gpm.., fell back to 20,000 
gpm. for a time, and then gradually de- 
creased. The Ajax Mine, in which 500 feet 
of water had been standing, was drained 
to its lowest level in less than two weeks, 
and preparations are underway to resume 
working the property. Although the tap- 
ping of this watercourse was expected, the 
rapidity with which the Ajax was drained 
was gratifying to the officials of the Gold- 
en Cycle Corporation which has appro- 
priated $1,000,000 for driving the bore as 
a means of reviving production from the 
deeper levels of the Cripple Creek mines. 
In addition to unwatering the Ajax, the 
tunnel has reduced the water level in the 
Portland appreciably, and that in the 
Cresson to a lesser extent, thus practically 
insuring the complete success of the ven- 
ture upon the extension of the bore to its 
full projected length. 

The influx from the New Market Fault 
filled the ditches on each side of the tun- 
nel floor and overflowed the central haul- 
age track to a depth of about a foot. Work 
had to be suspended for about three 
weeks, after which Supt. John R. Austin 
and his crews started cleaning up the bore. 
It was found impossible to get to the head- 
ing, however, so a crosscut was driven 
about 40 feet into the south wall and 
drilling resumed on a line parallel to the 
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[is Carlton Tunnel, which is being 


Photos by Thomas J. Barbre 


UNDERGROUND RIVER 
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A view taken 1,000 feet back from the portal of the tunnel while the water was 
flowing at a rate of 20,000 gpm. In the ditches at the sides, where the men are 
standing, the water is between 2 and 3 feet deep, while in the center it is more 
than a foot above the tracks. Supt. John R. Austin is at the right. 


original tunnel. At the time of writing, 
March 20, the fault has not been cut on 
the new line; and it is hoped that, when 
reached, no serious trouble will be ex- 
perienced in passing through it. For the 
present, owing to bad water and air con- 
ditions, work is being carried on in only 
two shifts daily. The water is heavily 
charged with carbon dioxide, which is 
given off when the pressure is released. 


In accordance with the original plans, 
the tunnel will be driven an additional 
3,030 feet to a point underneath the Port- 
land No. 2 Shaft, a total distance from the 
portal of 32,000 feet. This will take ap- 
proximately two months. It also has been 
definitely decided to extend the gallery t 
the Vindicator-Golden Cycle property 
and to carry a lateral to the Cresson, the 
leading producer in the camp for some 
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of two veins when the tunnel was nearing the 


indicate that all the mines will find ore throughout the added zone. 


years past. Each of these objectives is 
more than 4,000 feet from the terminus of 
the main bore beneath the Portland No. 2 
Shaft, and together they will entail about 
9,000 feet of drilling. 

As was related in our June, 1940, issue, 
the Carlton Tunnel is the third drainage 
bore to be driven in the Cripple Creek 
District. The first one, the El Paso Tun- 
nel, is half a mile long and intersects 
the El Paso Mine shaft at a depth of only 
550 feet below its collar. It was completed 
in 1903, but twelve years after the first 
production of ore. The deeper mines had 
been pumping water since 1895, the cost 
of pumping rising proportionately with 
imereased depth and seriously depreciat- 
ing the mining profits. By 1905 there was 
imperative need of a deeper drainage gal- 

, and two years later the Roosevelt 
l was started after a fund of $1,- 
000,000 had been raised to finance it. Its 
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AJAX MINE AND CITY OF VICTOR 
Surface buildings (left) of the first mine to be unwatered by the 
Carlton Tunnel. More than 500 feet of water that had been standing 
in its workings was drained in two weeks after the bore struck the 9734 
New Market Fault on February 20. The Ajax, located near the Port- | 

land property, overlooks the City of Victor, pictured below. 
shaft is 2,608 feet deep, being bottomed about 525 feet above the 
Carlton Tunnel. The property is being made ready for the resump- 
tion of deep mining. The diagram (right) shows elevations of the 
shaft collars and bottoms of leading Cripple Creek mines in relation 5 
to the Roosevelt and Carlton tunnels. It will be noted that the new < 
drainage bore will give them from 250 to 1,100 feet of virgin ground 
that can be mined before pumping of water is required. The cutting 
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portal is situated several miles south- 
east of the mining area and at an elevation 
of 8,020 feet, which is 770 feet lower 
than the El Paso Tunnel. In 1910 it 
reached the brecciated zone of the old 
volcanic crater that is, in effect, a gigantic 
sponge encased in Pike’s Peak granite. 
But the flow of water was small, and from 
time to time the bore was extended to 
provide drainage for the mines in various 
parts of the area. In 1918 it was at a point 
on the Portland property 24,255 feet in 
from the portal, and on January 1, 1919,a 
branch was completed to the Portland 
No. 2 Shaft, a distance of 2,131 feet. 
The Roosevelt Tunnel prolonged pro- 
duction of the principal mines twenty 
years and more; but by 1930 several of 
the shafts had penetrated considerably 
below the level of the drainage gallery and 
it was necessary to pump water up to it in 
order to continue deep mining. Mean- 





while, the cost of labor and mining sup- 
plies had risen and many mines were 
forced to shut down. By 1932 the value of 
the gold output had dropped to $2,262,- 
967, the lowest since 1894. The increase in 
the price of gold in 1933 was a welcome 
stimulant, and since then Cripple Creek, 
Victor, and neighboring camps have grad- 
ually been shedding their ghostly shrouds. 
For the past several years production has 
been running around $5,000,000 annually, 
and the population of the district has been 
growing steadily. 

Spurred on by this impetus, talk of a 
deeper drainage tunnel arose. It devolved 
upon the Golden Cycle Corporation to 
take action—this concern being depend- 
ent upon Cripple Creek ores for the opera- 
tion of its concentrating mill at Colorado 
Springs and of the connecting railroad. 
Also, it has been the principal mine owner 
in the district for many years, having 
taken over the properties when their 
former owners could no longer make them 
pay. After the Golden Cycle Corporation 
had considered enlisting financial help 
from the Federal Government, it decided 
to defray the entire cost of the project 
itself. Work on the Carlton Tunnel was 
started on July 13, 1939. Its portal is 
located about 9 miles from Cripple Creek 
by road and at an elevation of 6,890 feet— 
1,130 feet lower than the Roosevelt 
Tunnel portal. The bore is being driven 
in a straight line and on a grade of three- 
tenths of one per cent toward the Port- 
land No. 2 Shaft. 

An accompanying diagram shows the 
depths of the principal mines in the camp 
and indicates how they will be benefited 
by the Carlton Tunnel. The deepest of 
them is the Portland No. 2, with a 3,027- 
foot shaft. Its lowest working level is at 
Elevation 7,244, or more than 850 feet 
below the Roosevelt Tunnel. The new 


bore will be about 200 feet beneath the 
latter’s sump, permitting the shaft to be 
deepened that distance without the need 
of pumping. Moreover, much ore in the 
existing workings that has hitherto been 
inaccessible or too costly to mine because 
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of the pumping involved can now be 
readily developed and recovered. In the 
other mines, greater intermediate stretches 
remain to be worked. The Cresson, which 
has produced $44,000,000, in round fig- 
ures, has more than 700 feet to go before it 
reaches the level of the new drainage gal- 
lery, and the Elkton more than 1,000 feet. 
For nearly two years the output of all 
these mines has come only from levels 
above the Roosevelt Tunnel. Their 
pumps were pulled when work on the new 
bore was started so as to obviate the ex- 
pense of operating them. 

There is every reason to believe that 
the ore in these mines persists to the 
depth of the Carlton Tunnel. The vein 
system extends as far down as any shaft 
has penetrated, and geologists are of the 
opinion that the ore bodies will be found 
at levels considerably lower than those 
now opened up. The Carlton Tunnel has 
already confirmed this so far as the Ajax 
Mine is concerned, for two ore-bearing 
veins were cut by the bore when nearing 
the New Market Fault in which the water 
was encountered. When 28,215 feet in 
from the portal, a 3-foot-wide streak that 
samples $105 to the ton was intersected. 
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JACKBIT SORTER 


The establishment of a definite relationship between length and gauge of bits 
has made it possible to sort dulled ones into various sizes on the basis of length. 
This is done in the simple device shown at the left. The distance between the 
angle irons narrows gradually from top to bottom. Bits are rolled down the in- 
cline, and the point at which each is held fast discloses its gauge, as marked on 
the sides. Bits of the six sizes employed are shown at their respective stations. 
Those that have been worn down too short for further use pass through the open- 
ing at the end of the slot and are discarded. About 1,100 bits are dulled in the 
tunnel each day and are sorted the following morning by two men in half an hour. 
The bits in each of the groups above are of the same gauge. It will be noted that 


they are likewise of uniform height. 


Forty-five feet farther on was struck a 
narrower stringer, showing values of $66 
to the ton. No development work has 
been done on them as yet, but some drift- 
ing will very likely be begun at both 
points while the remaining footage of the 
tunnel is being driven. It is thought that 
the New Market Vein is the richer of the 
two strikes. It has been extensively mined 
at higher levels in the Ajax, although it is 
not in the same vertical plane at the low- 
est level of the property. 

Prior to reaching the New Market 
Fault, the greatest flow of water en- 
countered in the Carlton Tunnel was 
2,000 gpm., but this soon settled down to 
800 gpm. The first evidence that the 
heading was approaching the fault was 
fractured rock. A round blasted at 8 a.m. 
on February 20 revealed bad ground, and 
square sets made up of 12x12-inch tim- 
bers were placed. Drilling and mucking 
were continued throughout the day, and 
the bore was actually several feet beyond 
the fault before the full flood of water 
came. The initial flow was about 800 
gpm. and entered by way of the upper 
part of the tunnel. In the afternoon a 
stream about the size of a lead pencil be- 
gan to issue from one of the walls. It was 
under great pressure, being of sufficient 
force to sweep aside a hand placed in it. 
A close watch was kept on it, and Super- 
intendent Austin gave orders to make 
everything ready for immediate with- 
drawal from the workings. The rock drills 
were dismounted and placed on top of the 
drill carriage, muck cars were run out, 
and all miscellaneous equipment was 
gathered up. Around five o’clock the 
water began to gush up through the floor 
and to increase rapidly in volume. The 
order was then given to leave the tunnel, 
and the crew rode out on a man car drawn 
by an electric-storage-battery locomotive. 
The water flowed faster than the men 
were traveling, and by the time they 
reached the portal it was up to the 
motors, but they kept functioning. 

The first attempt to inspect the bore 
was made three days later, when Super- 
intendent Austin led a party of five into 


the tunnel. The water was still deep 
enough to run the danger of drowning out 
the motors on the locomotive, especially 
as the unit would raise a wave when ad- 
vancing against the current. Accordingly, 
two locomotives were coupled together 
so that a spare one would be available if 
needed. It was known that some gas was 
coming into the bore with the water, so 
air was blown in through the regular ven- 
tilation line at the rate of 10,000 cfm. for 
24 hours before the group entered, the 
blowers continuing to operate while the 
men were inside. No real hazard was be- 
lieved to exist; but, as a precaution, Sup- 
erintendent Austin gave instructions that, 
if they did not come out in an hour and a 
half, assistance should be sent in. In doing 
this, he unwittingly gave the mining dis- 
trict an exciting afternoon. 

The party went in at 2 p.m. and made 
very slow progress because the condition 
of the track was not known. Every now 
and then stops had to be made to remove 
jams of ties, powder boxes, and other 
floating articles, and occasionally rocks 
had to be pushed out of the way. The air 
was none too good; but a safety lamp con- 
tinued to burn, and the group kept moving 
ahead. Time passed quickly, and the 
instructions left outside were forgotten. 
Some concern was felt at the portal when 
the party did not return, and at 3:30 two 
men mounted a single motor and started 
in. As all obstructions had been cleared 
from the track they advanced with little 
difficulty, but gingerly. Meanwhile, the 
first group was well inside the bore and 
was attempting to get to the heading to 
observe its condition and to take photo- 
graphs of the water flow. Some trouble 
with breathing was experienced; but 
eventually the “cherry picker’ was 
reached. It was a few hundred feet from 
the breast. There a valve on the com- 
pressed-air line was opened, and, after 
inhaling the improved atmosphere and 
resting for a time, the advance was ft 
sumed. The men got to within about 10 
feet of the heading; but from there on the 
floor of the tinnel was covered to a height 
of 6 feet or more with silt and boulders 
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that had washed out of the New Market 
Fault. It was then that they decided to 
go back. 

In the interim the second party had 
made its way close enough to the first one 
to hear the five men sloshing around in 
the water and to ascertain that they were 
all right. With that knowledge, the two 
turned around and started for the portal, 
reaching it about six o’clock after having 
been in the bore for 2% hours. There 
they learned that much had happened 
during their absence. When neither 
party emerged in a reasonable length of 
time, those outside became anxious for 
their safety and spread an alarm. Tele- 
phone calls were made to the Colorado 
Fuel & Iron Company plant in Pueblo 
and to Denver for first-aid equipment, 
and the Cripple Creek and Victor fire 
departments were summoned. A rescue 
squad was organized and entered the tun- 
nel on the last-remaining locomotive. 
When the safety lamps went out after 
penetrating 4,400 feet, the members of 
this third group returned to the portal 
with the report that the air was very bad 
inside and expressed doubt that those who 
had preceded them could have survived 
in it. The steadily growing crowd al- 
lowed emotions to get the better of rea- 
soning, and reports sifted out that the 
seven men were trapped. A Denver paper 
even printed an account that they were 
doomed. The tension was relieved when 
the second party appeared and gave as- 
surance that the first group was in no 
danger. The five explorers emerged at 
7:30, having been underground 54% hours. 
They were little the worse for wear; but 
were greatly surprised to see the throng 
of people and to learn that they had been 
given up for lost. 

By March 20 the flow in the tunnel had 
subsided to 7,800 gpm., and the water 

















BIT TOTE BOX 


Jackbits are tr rted in and out of 
the tunnel in metal boxes which can be 

on a motor in a minute or less. 
Three are checked in and out with the 
nipper on each shift, and he must ac- 
count for all that are sent in. The 
sketch shows the four compartments 
for the various sizes of sharp bits and 
the single long one in which dulled 
bits are placed. The boxes are 4] 
inches rom 4 10 inches wide, and 12 
inches high. 


April, 1941 








LOADING TUBES 
For blasting in wet ground the powder is first loaded into metal tubes 10 feet long, 
the requisite number of sticks being used for the respective holes and the tubes 
being numbered for identification. One end of each tube is closed by a soldered 


cap. After the wire from the primer has been run out the o 
sealed with a Heitzman expansible plug, as shown here. 


mn end, the latter is 
e loaded tubes are 


then inserted in the drill holes and the wires connected for battery firing in the 
usual manner. In addition to saving an average of twenty minutes in loading a 
round of holes, the system makes for more effective blasting. 


level in the Portland No. 2 Shaft was 
dropping at the rate of 2 feet a day and 
that in the Cresson 1 foot a day. Aside 
from lowering the water table in some of 
the mines, the flow through the Carlton 
Tunnel is of direct value to the farmers of 
the Arkansas Valley. Under an arrange- 
ment previously made it is being impound- 
ed in the Minnequa Reservoir near Pueb- 
lo for irrigation purposes. While the dis- 
charge amounted to 20,000 gpm. the 
water yielded a return of about $175 a 
day to the tunnel drivers. An even heavier 
flow is expected when the bore reaches the 
Portland No. 2 Shaft. The indications 
are that the rate of water subsidence in 
the Portland and the Cresson will in- 
crease to some extent while the remaining 
3,030-foot section is being advanced, be- 
cause the ground between those proper- 
ties and the tunnel line is known to be 
fairly loose and fractured. 

A. H. Bebee, general manager of the 
mines operated by the Golden Cycle 
Corporation and allied interests, pre- 
dicted at the beginning of the activities 
that the Cresson would be unwatered 
slowly by the main tunnel, but that com- 
plete drainage would require driving a 
lateral to it. He also predicted that tight 
ground between the Portland and the 
Vindicator-Golden Cycle would prevent 
the latter properties from draining until 
the bore was extended to them. Carrying 
auxiliary galleries to the Cresson and to 
the Vindicator-Golden Cycle is of im- 
portance from the standpoint of mining as 
well as drainage, because by deepening 


the shafts and connecting them with the 
Carlton Tunnel those properties will be 
assured natural ventilation. Considera- 
tion is being given to driving a raise from 
the tunnel level to the present bottom of 
the Ajax Shaft while work on the final 
sections of the bore is underway. This 
would be an economical method of deep- 
ening the shaft and, if followed, would 
permit hauling the muck out through the 
tunnel and make it possible to use the full 
shaft-hoisting capacity for the handling 
of ore. 

The New Market Fault was cut ap- 
proximately nineteen months after tun- 
neling was started. With only about two 
months’ work remaining to reach the 
Portland No. 2 Shaft, it is assured that 
the entire main gallery will be finished 
in some 22 months, which is well under 
half the time estimated by the manage- 
ment when the venture was projected. 
Up to the time activities were temporarily 
halted by striking water, operations had 
been carried on for 567 days, and the 
average daily advance was 51.09 feet. 
This was an all-time record for a rock 
tunnel driven from one point of access. 
A statistical summary of the first five 
miles was published in our February issue, 
and a similar summary for the 5.487 
miles to the New Market Fault will be 
found elsewhere in this article. 

Analysis of the figures discloses some 
interesting facts regarding the drilling. 
The footage per day increased from 43.6 
for the first mile to 48.9 for the second 
mile, to 55 for the third mile, and to 56.2 
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for the fourth and fifth miles. The average 
time required to drill 1 foot (37 to 42 
holes) dropped from 16.7 minutes during 
the first mile to a low of 12.5 minutes dur- 
ing the fourth mile, and averaged fifteen 
minutes for the entire 28,970 feet. All 
drilling was done with Ingersoll-Rand 
DA-35 power-feed drifters mounted on a 
drill carriage—five on the front end and 
two on the rear end for trimming the roof 
and for miscellaneous work. Eight drills 
were initially purchased and were used 
during the first year: eight additional 
machines were put in service last summer. 

Aside from the uniformly good per- 
formance of the drifters, Superintendent 
Austin attributes the sustained, extra- 
ordinary drilling progress in part to Jack- 
bits, the effectiveness and economy of 
which have been notably increased through 
the development of an improved system 
of handling and reconditioning them. The 
tunnel was started with conventional 
drill steel; detachable bits were adopted in 
the second month; and since March, 1940, 
Jackbits have been used exclusively. For 
a time the hot-milling equipment for re- 
conditioning them was stationed at the 
Cresson Mine, and bits and rods were 
transported between that point and the 
tunnel. Today, however, this equipment 
is located at the tunnel where the tech- 
nique now practiced was evolved under 
the supervision of Master Mechanic 
Robert W. Welch. Its success may be 
judged from the fact that bits are milled 
seven times at a cost of 2.2 cents for each 
milling. An average of 1,100 bits is dulled 
each day and that number is milled daily 
by two men on an 8-hour shift. They 
have handled as many as 1,512 bits in 
that period, or an average of nearly 200 an 
hour. Hardening is done during a second 
shift. 

New bits are all of 13%4-inch gauge and 
are a Type 1 special model developed for 





RECONDITIONING JACKBITS 
These two men, using an Ingersoll-Rand Jackfurnace and Jackmill, regularly 


mill 1,100 bits during one shift. 


service in the iron mines of the Great 
Lakes region. The Jackrods are of 1!4- 
inch hollow, round section, the threaded 
ends being turned down to the diameter 
required to take the relatively small bits. 
Four bits are used for each hole, the se- 
quence in Jackrod lengths being 3, 5, 7, 
and 9 feet. All holes are bottomed with 
bits of 174g-inch gauge, which is a drop 
of only 54g inch from the new bits. As 
the bits are milled an average of seven 
times it will be apparent that they are not 
materially reduced in gauge every time 
they are milled. In fact, the Pikes Peak 
granite is but slightly abrasive, with the 
result that there is little wear on the 
outer faces of the bits, especially as new 
bits have a 0° taper for 5g inch back of 
the cutting edges. Accordingly, with only 





CRESSON MINE 
Although no ore was mined on its three deepest levels during 1940 because of 
water, the Cresson retained its rank as Colorado's leading gold producer with an 
output of $1,165,000. This brought its all-time production to $43,816,121, of which 


$13,381,672 represents dividen 


paid. A lateral will be driven from the Carlton 


Tunnel to a point underneath its shaft, after which the latter will be deepened 
700 feet to connect with the drainage gallery. 
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light milling, the gauge can be held prac- 
tically at its previous dimension, and this 
is done, when desired, at the first three 
millings. 

To get a maximum of service from bits, 
three sizes of starters are employed: 1%- 
inch, 1!!Ag-inch, and 15¢-inch. Where a 
new bit of 13%4-inch gauge is used, it is fol- 
lowed successively by 1!!/j6-, 1%6-, and 
17j¢-inch sizes. A 1!!'/j6- or a 15-inch 
starter is followed, in turn, by1%.@-, 1!4-, 
and 17/¢-inch bits. In all cases, the start- 
ers may be milled twice without notice- 
able loss of gauge. This system gives rise 
to great flexibility and insures utilizing 
all new bits to their fullest extent before 
they are discarded. Under the old prac- 
tice new bits were milled a maximum of 
five times and were thrown away even 
though much usable metal remained on 
their cutting ends. © 

The basis of the system, which is made 
possible by reason of the drilling charac- 
teristics of the rock, is sorting used bits 
according to length instead of gauge 
alone, as is the usual procedure. The 
simple device employed for this purpose 
is pictured elsewhere. It consists of two 
pieces of angle iron welded on a flat base. 
At the upper ends, the pieces are slightly 
more than 24% inches apart, this being 
the length of a new bit. The gap at the 
lower ends is 144 inches, which is the 
length of a bit that has been milled down 
until little if any usable metal is left to 
form the required cutting edges. The in- 
termediate space of the sorter narrows 
gradually and is divided into sections, 
each about 6 inches long and marked on 
the sides. The widths of these sections 
conform to the lengths of the varying 
gauges of bits used. This sorter is set 
up on a slight slope, and when the dull 
bits come from the tunnel they are rolled 
down between the angle irons, one at 4 
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time. The gauge of each is disclosed by 
the section in which it is held. One man 
feeds the bits and another takes them out 
and places them in barrels marked with 
their respective sizes. With this device, 
the 1,100 dull bits from 24 hours of drill- 
ing are sorted each morning in half an 
hour. 

Another time saver is the practice of 
milling only one size of bit each day. This 
eliminates the need of making changes in 
the milling equipment and consequently 
increases the number of bits that can be 
reconditioned during a shift. Bits are sent 
into the tunnel at the beginning of each 
shift in specially made metal boxes each 
of which has four compartments for sharp 
bits—one for each size—and one com- 
partment into which the dull ones are 
placed when they are taken off the rods 
at the drill carriage. ‘These boxes are 
numbered for easy identification, the 
contents being checked with the nipper 
when they go into the bore and again 
when they come out. Since this system 
has been placed in operation, bit loss has 
been almost negligible. 

At the outset of the operations, holes 
were started with 26-inch bits. Ac- 
cording to Superintendent Austin, the 
reduction to 1%-inch starters has resulted 
in a saving of 26 per cent in drilling time, 
while refinements in the handling and 
reconditioning of bits have added a 
further saving of 6 per cent, making an 
over-all increase in drilling speed of 32 
per cent. ‘We have found,” he states, 
“that we can pull the ground better with 
the small holes than with the large ones 





steepness that the street had to be se 


lanes at different levels. Hundr 
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Summary Or Operations To FEBRUARY 20 





Distance driven, feet............. 28,970 
Time timbering, hours.............. 160% 
Time drilling, hours............... 7,240% 
Time mucking, hours.............. 6,20634 
Cubic yards excavated........... 109,792 
Ce IIIs Sigs voce Sse pee v oes ee 53,219 
Powder used, pounds............ 951,280 
Powder per foot, pounds........... 32.84 
CRM se skawnievisstoakes 145,431 
eS 0 Aa ee yr ean 5.02 
WOMME OMNES 6 of v:ke bbe cdas cee 4,023.93 
FOOUMGS DEF LOUNGE. 6c os eee ses es 7.20 
TORRY GEMINI GAYS sic kos vnc ce cee ne 567 
Average daily footage.............. 51.09 





and without increasing the number of 
holes to a round.”’ 

As the drilling crews receive a bonus for 
every foot of advance over 10 feet per 
shift, figured on a monthly basis, the men 
are eager to try out any new ideas or 
methods that give promise of increasing 
the footage. The bonus system has re- 
moved the necessity for bossing, Mr. 
Austin says. In a trained crew, each man 
is always looking for a chance to speed up 
work by helping his fellows, and all lend 
a hand freely wherever it will save time 
for the operation as a whole. The miners 
are averaging $8 a day in wages and bo- 
nus, or approximately 70 per cent more 
than the prevailing day’s pay in the mines 
of the district. The tunnel workers are 
young men of good physique and the labor 
turnover is small. 

An innovation in blasting methods that 
has increased the length of a round pulled 
in wet ground is the use of metal loading 
tubes, which are shown in an accompany- 


ated into two traffic a measure of 


of buildings in the . 


ing illustration. They are formed of 30- 
gauge galvanized sheet by crimping, nave 
an inside diameter of 1% inches, and are 
10 feet long. One end is closed by a sol- 
dered cap. These tubes are loaded with 
fifteen to eighteen sticks of du Pont 40 
per cent semigelatin dynamite and a 
primer. The wire from the latter is run 
out of the open end, which is then closed 
with a Heitzman expansible rubber plug. 
The fully loaded tubes are inserted in the 
drill holes, and the wires are connected up 
and fired by a battery in the usual man- 
ner. Mr. Austin reports that their use 
saves about twenty minutes in loading a 
round in wet ground, or a total of well 
over two hours a day. A further benefit 
is the insurance that a full round will be 
pulled, something that is seldom achieved 
by loading directly into the holes. The 
tubes are not used in dry ground. 

An additional minor time saving at the 
heading has been made by equipping the 
drill carriage with two oilers for each drill 
instead of one, as was previously the 
practice. When one container is empty 
the second one is turned on. This obviates 
replenishing the oil supply while drilling 
is in progress and assures adequate lu- 
brication for the drifters at all times. 

The Carlton Tunnel operation of the 
Golden Cycle Corporation is being car- 
ried on under the direction of A. H. Bebee, 
manager of mines, with John R. Austin as 
superintendent. J. G. Farmer is engineer 
and R. W. Welch is master mechanic. 
L. Stiles is night foreman, and the shift 
bosses are A. Stiles, C. Swartz, and R. 
Brewer. 


CRIPPLE CREEK’S DIVIDED MAIN STREET 
A part of the main thoroughfare traverses a hillside of such town were torn down after the World War, and now, with 


prosperity in the camp, unoccupied houses 
are relatively scarce. 





Kvolution 
of a Mining 


District 


H.W. Ingalls 


"1 \nt Coeur d’Alene mining district 
in the Panhandle of northern Idaho 
is recognized as one of the richest 

mineralized areas in the world, occupying 

about the same position in the silver-lead 
world as Butte holds in the copper world. 

Idaho is listed in the Minerals Year Book 

of the U. S. Bureau of Mines as the na- 

tion’s largest silver-producing state and 
second-largest lead-producing state, being 
surpassed only by Missouri. More than 

90 per cent of Idaho’s silver and lead out- 

put comes from the Coeur d’Alene Dis- 

trict, which is perhaps one of the most 
picturesque mining camps in the world. 

Situated among forest-clad mountains 

which rise to elevations as high as 7,000 

feet, this 30-mile-square area has a habita- 

tion level of from 2,000 to 3,100 feet above 
sea level and, as a rule, enjoys mild win- 
ters and cool summers. During the last 
two years—1939 and 1940—the district 
has reveled in a climate equal to southern 

Arizona or California. 

As evidence of the camp’s great mineral 
wealth one has only to look at the divi- 
dend record of the Coeur d’Alene mines. 
As closely as can be determined from 
authentic records, a total of $173,484,804 
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has gone to stockholders in the mining 
companies in the last 54 years—1886 to 
1940. This great sum of money is prob- 
ably less than one-fourth of the wealth 
taken out of the Coeur d’Alene moun- 
tains: the balance of it represents actual 
wages paid to miners and expenditures 
involving lumbermen, machinery manu- 
facturers, powder factories, and in fact 
every industry supplying the needs. of 
man. Compressed-air machinery is one 
of the important items on the expense list 
of all the mining companies, big and little, 
for compressed air is the very life of the 


WALLACE ‘IN 1888 AND NOW 


Wauace (below) is the county seat of 
Shoshone County andthe largest trading 
center in the Coeur d'Alene mining 
district. It is situated on the Coeur 
d'Alene River at an altitude of 2,733 
feet. It was first settled in 1884 and 
was incorporated in 1892. The view 
Eg left shows it as it appeared in 


industry. Huge compressors driven by 
electric power furnish air for operating 
drills, mine hoists, and numerous other 
pneumatic tools and equipment. 
Mining money goes into every nook and 
cranny of the business world, and it is re 
ceived in cash, not in trade dollars. A 
large part of that from the Coeur d’Alene 
is in silver—new money, new additions to 
the world’s cash treasure. It also adds t 
the wealth of the Government, because 
the latter deducts 57.89 cents as a selg= 
oirage charge from every ounce of silver 
produced. Out of every ounce obtained in 
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the Coeur d’Alenes, or anywhere in the 
United States, the miner gets 71.11 cents 
and the Government a profit of 57.89 
cents because it issues paper silver cer- 
tificates against the silver bullion on the 
basis of $1.29 an ounce for the metal. 
The Coeur d’Alene mining district 
started out as a wilderness—an uncharted 
and inaccessible wilderness except to a 
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man on foot, a country composed of noth- 
ing but gigantic mountains, rushing 
streams, and heavy timber. Into this un- 
known area came the pioneer, that in- 
trepid soul that blazes the trail for civiliza- 
tion, whether he be farmer, prospector, or 
adventurer. In this instance it was the 
prospector. Where he hailed from, and 
how he happened to get into this part of 
the then Wild West, are as much a mys- 
tery as how he came to be a prospector in 
the first place. His name was A. J. Prich- 
ard. He discovered gold on Prichard 
Creek, and that set the ball rolling. About 
all that Prichard ever got out of it is that 
his name still clings to the creek. That is 
the fate of the majority of pioneers: they 
gain little for themselves, but their efforts 
result in inestimable benefits to posterity. 

How the story of a gold strike travels 
nobody knows; but it travels somehow on 
the wings of the wind and brings back a 
whirlwind of adventurers—people from 
all walks of life—in its wake. Prichard’s 
gold discovery attracted other pioneer 
prospectors who, failing to get what they 
wanted on Prichard Creek, ventured 
farther into the wilderness and found the 
old prehistoric river-gravel bench placers 
at Murray. As these were worked and 
waned, other adventurous souls uncov- 
ered and developed rich lode deposits in 





the Daddy, Mother Lode, and Golden 

Chest mines. All could not share in these 

limited gold discoveries, and less fortunate 

prospectors were compelled by force of 
circumstances to explore new territory. 

One of these was Noah Kellogg, an in- 

dividual who had an urge to go places and 

nothing to go with. He probably figured 

that anywhere he might go could be no 

worse than where he was, so he talked 

Cooper and Peck, general-store merchants, 

into giving him a “‘grubstake’’ to go pros- 

pecting. They furnished him with a burro 
and the proverbial slab of bacon and sack 

of flour on which all old hard-boiled pros-- 
pectors are supposed to subsist until they 

strike it rich. 

Kellogg set out with his donkey and 
groceries. He had no more idea where he 
was going than the donkey had, and prob- 
ably headed down river because it was 
easier traveling that way. He camped one 
night in a canyon near a small stream of 
cold, clear water, just because it was a 
handy place and because darkness over- 
took him there. He turned the animal 
loose to rustle its own feed. It was in the 
fall of the year, and in the mountains the 
nights were cold. In the morning the 
ground about Kellogg’s camp was cov- 
ered with heavy frost. Kellogg prepared 
his coffee and frying-pan-bread-and-bacon 


SUNSHINE MINE AND 
MORNING MILL 

The Sunshine Mine (left) is the nation’s nome 
silver producer (9,414,514 ounces in 1939). 
From it comes more than half of the silver 
output of Idaho. It gave little promise when 
taken over by John Sawbridge in 1920, and 
in 1923 an assessment was made against the 
stockholders to raise funds to on. Since 
1926 it has paid $20,367,075 in dividends. 
Its shaft descends 3,700 feet, or 1,000 feet 
below sea level. The Morning Mine yan 
(above) is at Mullan and yields around 1,000 
tons a day through a that is 4,450 feet 
— The pr 4 thems bought by the Fed- 
eral’'Mining pany about 
1912 for $3,000,000 so 4 he since made net 
profits of more than eight times that sum. 
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BUNKER HILL SMELTER AND 
HECLA MINE 


The Bunker Hill Smelter (below) at 
Kellogg, treats ores from the Bunker 
Hill Mine and also does a custom 
business. Surface buildings of the 
Hecla Mine at Burke (right) are all of 
steel construction. The mine produces 
through a shaft 3,600 feet deep. It 
has paid dividends of nearly $24,000,- 
000. At the left are business houses in 
Burke. The tracks of the Northern 
Pacific Railroad follow the town’s 


winding main street. 








breakfast shivering over a campfire, and 
then started to look for the donkey. He 
finally saw him grazing high up on a 
mountain forming one of the canyon walls. 
Up there the sun was shining. Kellogg 
climbed up to get the animal and dis- 
covered “‘float’”’ mineral scattered over the 


hillside. He followed it along until he 
came to the outcrop of what has since 
developed into the Bunker Hill, one of 
the greatest lead-silver-zinc mines on 
the North American Continent. 

The story of Noah Kellogg and his 
jackass will never die in mining history. 
Most writers like to feature the idea that 
the donkey found the mine; but even 
Kellogg did not know that he had dis- 
covered one. He did know that he had 
stumbled upon mineral of some kind, so 
he put up a location notice, collected 
samples of the ore, and headed back for 
Murray. Other prospectors in the camp, 
with more experience, recognized the ore 
as “galena,’’ a sulphide of lead; and in 
that way was born the first mine in the 
district that has produced millions in 
wealth and is recognized as one of the 
richest mineralized areas in the West. 
Bunker Hill has so far paid $54,938,018 
in dividends. 
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Still other gold seekers branched out 
and, following up the south fork of the 
Coeur d’Alene River from Kellogg’s 
strike, soon found and named the Tiger 
and Poorman mines in what is now Can- 
yon Creek or the Burke Canyon, one of the 
most productive canyons in all mining 
history. Farther up the main river, at the 
present Town of Mullan, were located the 
Morning, You Like, and Hunter mines, all 
of which have been worked steadily for 50 
years and are still many years short of ex- 
haustion. The Morning Mine output 
alone has amounted to $26,109,600 since 
1886. Mullan was named for Capt. John 
Mullan, who built the first military trail 
across the country. It connected Fort 
Benton, Mont., with Fort Walla Walla, 
Wash. Captain Mullan and his soldiers 
camped for several weeks at the site which 
has since become known as Mullan; and 
so it happened that a mining camp that 
now has a population of 3,000 was named 
in his honor. 

Other big producing mines in the dis- 
trict were discovered later with deeper 
development work, and the Coeur d’Alenes 
gradually grew into mining-world im- 
portance until the depression of 1929 
brought an end to prosperity and indus- 


trial activity of all kinds. Then the camp 
experienced a period of “‘hard times” such 
as no one would ever have predicted or 
thought possible. But prospectors thrive 
on hard times. An enterprising stock- 
broker organized a ‘‘wildcat,’”’ which he 
named the Sunshine Mine, and sold the 
“lemon”? to John Sawbridge, a retired 
plumber and apple grower in Yakima, 
Wash., who knew as much about mining 
as the average miner knows about 
plumbing or apple growing. Today the 
Coeur d’Alene District owes John Saw- 
bridge an everlasting debt of gratitude 
and should erect a monument to his 
memory, because out of this ‘‘wildcat”’ 
he started the greatest and richest silver 
mine in the United States and paved the 
way for the development of what promises 
to be the most important silver-mining 
camp in all history. Up to the present 
time, or within a period of fourteen years, 
the Sunshine has paid $20,367,075 to its 
stockholders in dividends. Because of this 
sensational discovery, four other rich 
silver producers—the Crescent, Polaris, 
Coeur d’Alene Mines, and Silver Dollar— 
have started operations. Many others 
are in the prospect stage, and perhaps 
others remain to be discovered. 

During the years of mine development, 
the Coeur d’Alene District hasgrownfrom 
a half dozen rough-and-ready mining 
camps to as many modern and thriving 
little cities with paved streets and con- 
necting paved highways and with busi- 
ness houses and mercantile facilities that 
compare favorably with the best in the 
West. Nowhere else in the East or West 
will you find beautiful scenery coupled 
with great. mineral wealth, plus modern 
communities—all set in hush green forests 
teeming with’ game and mountain tor- 
rents alive with fish—within a day’s reach 
by automobile. 
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“‘modern’’ apple, as contrasted with the 
old-time apple such as Eve took, much 
may besaidonthesubject. For onething, 
if our worthy ancestress had found it neces- 
sary to propagate, cultivate, irrigate, 
spray, and fumigate the orchard, and then 
wash, grade, size, wrap, and pack the fruit 
the way it is done now, she would prob- 
ably have let it rot on the tree. 

Leaving out all the growing and har- 
vesting pains and headaches, let’s catch 
up with an apple at the entrance of an up- 
to-date packing plant and see what hap- 
pens to it. For our purpose we’ll take the 
main plant of the Apple Growers’ Associa- 
tion, Hood River, Oreg., the source of the 
famous Hood River apples. Heretofore, 
about 60 per cent of the fruit was sold 
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SORTING ROLLS 
Plan drawing showing details of spi- 
rally wound sorting rolls the rotation of 
which moves the apples along, mean- 
while turning them over repeatedly so 
that all their surfaces are visible to the 


inspectors. Defective and off-color 
fruit is picked from the rolls. Grade 
Aa remain on to the end, where 
7 are deflected on to the feed belt 

out having been touched by hands. 
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An Apple a Day 
Henry W. Young 





















WASHING AND SORTING 


Upon entering the plant, the apples are washed thoroughly with slightly acid 
water to remove the residue of spray solutions a during the ee sores 
e 


They then pe along a sorting table, one type o 
uit is on the lower belt and the other grades are on the upper ones, 


top-grade 


which is shown at the 


being on their way to an automatic sizing mechanism. 


abroad every year, particularly in Eng- 
land, Central Europe, and the Mediter- 
ranean countries; but that market has 
been blotted out. This is a serious prob- 
lem, particularly in the West in such great 
apple districts as the Hood River Valley, 
the Yakima and Wenatchee in Washing- 
ton, the Payette in Idaho, and the Wat- 
sonville in California, where the export 
business has always been a major factor. 
But these growers are not taking it lying 
down, and are out to make us more apple 
conscious—to increase domestic con- 
sumption. 

Grading and sizing the fruit is done by a 
continuous, mass-production process that 
is about as ingenious and efficient as the 
assembly line of an automobile factory. 
When you open a box of fancy apples and 
discover that all of them are of the same 





size and of the same coloring, so far‘as the 
eye can detect, remember that the fruit © 
was not packed out under the tree on’ 
which it grew. Many things have been 
done to it by mechanical means that are as 
interesting as anything to be found in the 
industrial world. The apples that are de- 
livered to the packing plant are “run of 
the orchard.’”’ They are of all sizes and 
shades, depending on the variety and the 
amount of sunlight they have received; 
some are specked and blemished; and all 
bear traces of the solutions with which 
they have been sprayed as a protection 
against insect pests, etc. These must be 
washed off down to the minute quantity 
specified by law. 

Washing and drying, grading, sizing, 
and packing are the four steps ix process- 
ing apples. While the actual handling is 
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WRAPPING AN APPLE IN TWELVE MOTIONS 


This sequence was worked out by the U.S. Department of Agriculture to save un- 
necessary motions and to reduce contact of fruit with hands toa minimum. Using 
it, the average worker can pack from 100 to 120 boxes of machine-sorted fruit a 
day—a box every four or five minutes. Key to the operations: A—Picking up the 
wrap; B—picking up the apple; C—throwing the apple into the wrap; D—position 
of the apple upon striking the wrap; E—wrapping process, first stage; F—wrap- 
ping process, second mages G—apple held tight in right hand, pressing it against 
cup formed by the left hand; H—turning vy within cup formed by the left 
hand, both wrists turning toward the right; I—hands turning over completely; 
J—back of left hand upward, back of right hand downward; K—apple ready for 
pissin in box, right hand reaching for next apple; L—placing wrapped apple 
in ¥ 


done largely by machinery, the human 
element enters into it at a number of im- 
portant points. Watching the pieces of 
fruit go down the line, one cannot help 
but recall Omar Khayyam’s admonition of 
“Gently, Brother, gently, please.”” Every- 
where there are divergences in the path of 
travel, changes of grade and speed, shock 
absorbers, buffers, fabrics, aprons—a 
score of devices to prevent shock and 
bruising. If an apple has the slightest im- 
perfection or indentation it is degraded 
and sent to the vinegar plant or cannery. 
There are conveyors everywhere, both 
gravity and belt—in fact, from 10 to 12 
miles of them are in service in the several 
establishments of the Hood River Apple 
Growers’ Association. 

The accompanying photographs are re- 
produced through the courtesy of the 
Cutler Manufacturing Company, which 
recently consolidated with and is today 
known as the Bean-Cutler Division of 
the Food Machinery Corporation of San 
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Diego, Calif. A large percentage of the 
equipment in the plant we are visiting was 
manufactured by that concern and is a 
far cry from the first crude wooden grad- 
ers designed and constructed by the Cut- 
ler brothers, Frank W. and Asa B., back 
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in 1912. The present highly developed 
system is now used in all parts of the world 
where there are large fruit-growing dis- 
tricts, and is suitable for pears, tomatoes, 
citrus fruits, and even such produce as 
potatoes. 

The units for grading and sizing range 
from small, one-sided, single-grade out- 
fits to multiple systems that are served 
from two sides and are capable of hap- 
dling numerous grades and sizes. They are 
generally interchangeable; and the pack- 
ing-house operator builds up his plant by 
adding units as business warrants. After 
washing comes the work of grading, which 
starts at a mechanical sorting table. If it 
is of the double type, imagine pairs of long 
wooden rolls extending lengthwise on each 
side. These rolls are wound with sash 
cord, spiral fashion. In the middle of the 
table is a conveyor belt to receive the culls 
from the sorters that are stationed on 
both sides. 

The apples are gently transferred to 
the rolls from a hopper. They are caught 
and carried forward by the spiral cords, 
which have a screw action when the rolls 
revolve. As the latter turn, they also cause 
the apples to turn so that, during their 
passage down the table, every face of each 
one is presented to the view of the sorters 
who spot blemished and light-colored 
fruit and place it on the cull belt, which 
moves in the opposite direction. At the 
discharge end of the rolls only first-grade 
apples remain to be deflected on to a feed 
belt, which conveys them to an auto 
matic sizer. However, if fruit is to be 
divided into several grades, there are 
tables provided with two or three feed 
belts. These are above the center of the 
table and within convenient reach of the 
sorters. 

In operation, most of the culls are re- 
moved by the worker next to the hopper. 
The second sorter picks out most of the 
remaining apples. that are below first 
grade, and the third one makes a final in- 
spection, leaving the choice fruit to be 
diverted from the rolls to the feed belt. 
The equipment used is generally of the 
class just described, as it is best suited for 
all-around service. But for some products 
that require different handling, a wide, 





























STANDARD APPLE PACKS 
Here are two of the 27 standard ways apts a box of apples. The one at the 
means 


left is the 3-2 wide and 8-8 long style. 
two apples 


t the transverse rows con- 


alternately and the longitudinal rows eight each. There 


and 
are five layers or 200 apples in the box. At the right is shéwn the largest of the 
3-3 packs. It has three apples in each crosswise row and six and five alternately 
in those running lengthwise. The box holds 198 apples in six layers. 
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SIZING MECHANISM 


Weighing has been found to be the most satisfactory method of sizing apples. Each 
is carried along in a fabric cup and passes over a series of weighted scale beams. 
When it reaches one that it overbalances, it depresses the scale arm, the cup is 
tri , and the apple falls on to the first of a series of webbed steps. It is then 
delivered by gravity to a bin, rolling gently and being protected against bruising. 


central belt may be substituted for the 
spirally wound rolls for carrying them and 
from which the sorters can pick or cull as 
it travels along. When rolls are employed, 
they can be set instantly to revolve at any 
one of four speeds. The cleaner the ap- 
ples, the more rapid their progress, the 
head sorter determining and adjusting 
the rate of speed accordingly. The ca- 
pacity of a double table, under average 
conditions and where two or more grades 
are being selected, ranges from 800 to 
1,800 bushels a day. The more difficult 
the work, the greater the number of 
sorters at each table. 
_ It is the first-grade fruit we will follow 
through the plant. It is free of specks or 
blemishes and of uniform coloring. The 
next stage in the operation is sizing. Put- 
ting apples of practically the same size in 
a box, is just another way of making the 
package more attractive and helps to pro- 
mote the sale of fancy brands. Lying on 
the feed belt running from the sorting 
table, the apples reach the automatic siz- 
ing machine which, regardless of the shape 
of the fruit, performs its several functions 
with more than human precision. Sizing 
is done by weight, which has been found 
to be the most satisfactory method and is 
suitable for handling other products such 
a8 peaches, pears, tomatoes, citrus fruit, 
and the like. The stream can be separated 
into as many or as few sizes as desired, 
and no hand touches the fruit as it moves 


From the feed belt the apples are trans- 
ferred to a sizing carrier, which consists of 
two chains with a series of cross rods. 
Hinged to each rod is a cup that is made of 
tigid spring steel and webbing—the fruit 
coming in contact only with the fabric. 

cup receives one apple, and as it 
advances it is held in a horizontal posi- 
tion by a finger projecting sidewise and 
bearing on a rail paralleling the chains. 

is what is known as the “main rail’’ 
ofthe sizer, Alongside the latter there is a 
Miccession of balanced scale beams and a 
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long row of circular open-top bins—one 
for each of the scales which control the de- 
livery of fruit to the respective bins. The 
inner end of each scale bar fills a gap in 
the main rail, and the outer end carries an 
adjustable weight. 

As a laden cup moves forward, its finger 
passes over the inner ends of the scale 
beams, which serve as supports and en- 
able it to cross the gaps. But when the 
finger reaches a scale that is so adjusted 





that the weight of the apple in the cup 
overbalances that of the scale, then the 
finger falls into the gap, the cup is tripped, 
and the apple rolls out—the finger, for the 
remainder of the distance, resting on a 
continuous rail below the main rail. The 
cup is arranged to swing downward slowly 
and to deposit its load carefully on a web- 
bing step. From there it rolls to a lower 
step and then into the bin. The whole 
transfer is effected gently, and there is not 
the slightest danger of bruising the fruit. 

The bins used are hinged to the sizing 
carrier and are spring supported on the 
opposite side. As apples accumulate in a 
bin, their weight depresses it, so that the 
fruit inside of it remains at a well-nigh 
constant level. The worker who stands 
alongside can therefore pack it in boxes 
with a minimum of stooping or movement 
of hands. Sometimes the apples are not 
hand packed but are run directly into 
barrels, or they may go into a different 
type of circular, rotary bin before being 
put in boxes ready for the cold-storage 
warehouse and shipment. In such cases, 
canvas curtains or baffles serve as shock 
absorbers and permit the fruit virtually to 
“flow’”’ to its final resting place without 
bruising. 

The size delivered to any one bin may 
be altered by adjusting the balance-weight 
thumbscrew, a visible record of the scale 
setting making it possible to change from 


AUTOMATIC SIZER 


The apples are carried along in the canvas cups shown at the left, They are sized 
by weight, each of the various sizes being delivered into a bin from which they 
are packed into boxes for shipment. Because of the way the cylindrical bins are 


euppotied and hingi to See shiny cmasies, OS SS See 


constant level and can be reac 


remains at a fairly 


with a minimum of stooping. 
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PACKING IN BARRELS 


When apples are packed directly into 
a barrel they pass downward over a 
series of padded steps and are slowed 
by canvas curtains or baffles that 
prevent bruising. 


one to another without loss of time. While 
sizing is done by weight, the consumer 
gauges the size with his eye. He may be 
buying the largest Grade A apple of one 
variety that weighs, say, 10 to 12 ounces, 
while that of another weighs 8 to 10 
ounces. 

Not until after the apples are in the 
bins are they actually handled. They are 
removed by the packers and placed in 
boxes, either wrapped or unwrapped, by 
numerical count. To do the wrapping 
quickly without injury to the fruit takes 
skill acquired by practicing a routine that 
has been worked out to a nicety and that 
requires twelve movements on the part of 
both hands. This routine is shown in a 
series of sketches that was prepared by 
the U.S. Department of Agriculture. 

The art of packing by numerical count 
is not difficult if certain simple rules are 
mastered in the beginning, especially as 
the apples are sized so accurately by the 
weight system. The standard apple box is 
1014x11 14x18 inches, inside measurement. 
Years of experimenting with different 
styles of packing have resulted in the 
general adoption of the so-called ‘‘diago- 
nal’’ pack. There are 27 standard apple 
packs, ranging from 2-1 wide and 4-4 long 
in three layers and 36 to the box to 3-3 
wide by 8-9 long in six layers and 306 to 
the box. Yes, of course, the figures are 
meaningless to the uninitiated; but the 
next time you pry the lid off a box of Hood 
River Delicious or Jonathans they may be 
packed in one of these ways, so it is de- 
sirable to know something about the sys- 
tem. Recourse to an accompanying draw- 
ing will make it clear. 

The two packs illustrated were selected 
because they show the smallest of the 3-2 
and the largest of the 3-3 packs. In the 
first-named there are eight apples in each 
lengthwise row, with alternating rows of 
3 and 2 apples crosswise; the fruit is five 
layers deep; and there are 200 apples in a 


6416 





= x) 







Clips 
S- z > 














APPLE-PACKING PLANT 
The Hood River Growers’ Association has invested more than $1,000,000 in proc- 
pose mF and equipment. Last year 1,700,000 boxes of apples were packed 
and shipped. Pictured here is the principal packing plant and warehouse situated 


on the Columbia River near the point where the 


box. The 3-3 pack has alternate rows, 
longitudinally, of six and five apples; there 
are three in each ‘transverse row; and the 
box contains 198 in six layers. Whatever 
the pack, and whether wrapped or un- 
wrapped, the box is put on a gravity-type 
conveyor for delivery to the lidding press, 
and from there it goes, again by conveyor, 
to the cold-storage warehouse. 

If a woman is doing the packing, she is 
in all probability working at a specially 
designed stand. It is of all-steel construc- 
tion and mounted on casters so that it will 
move easily. The box is held in a slanting 
position while being filled, and all the 
packer has to do is to turn the stand and 
slide the package off on to the conveyor. 
In many states, labor laws prohibit wom- 
en from lifting anything weighing as much 
as a box of fruit. Therefore, where equip- 
ment of this type is not in use, men must 
be employed to transfer the boxes. 

The Hood River Apple Growers’ Associ- 
ation markets approximately 75 per cent 
of the apples produced in that region, to- 
gether with pears and other fruits. It has 
a membership of 450 active growers. The 
investment in buildings and equipment— 
represented by four packing plants and 
cold-storage warehouses, a vinegar plant, 
a cannery, and a spray-manufacturing 


ood River enters it. 


plant—amounts to more than $1,000,000. 
If we were to add to that figure the value 
of the individually owned orchards and 
lands, the total would run into many mil- 
lions. At the peak of the season, approx- 
imately 1,000 people are engaged in proc- 
essing and packing the fruit for ultimate 
consumption. 

The magnitude of the operations of this 
organization, which is only one of many in 
the Northwest, can be gathered from the 
following facts. The 1940 crop yielded 
1,700,000 boxes of apples, or 2,248 car- 
loads—there being 756 boxes to a car— 
and 1,000,000 boxes or 1,390 carloads of 
pears. In addition, many cars of fresh 
cherries were shipped, while thousands of 
tons of apples, pears, strawberries, and 
cherries went to the cannery. 

Last year’s crop was a heavy one, and 
how to dispose of it profitably, in view of 
the loss of the foreign market and some 
Canadian competition, is a problem facing 
the industry. One thing is in its favor, and 
that is that 1940 was not a good apple 
year for the country as a whole. Howevét, 
to absorb the surplus, all of us will so08 
have to start eating an “apple a day.” 
This would probably solve the situation 
so far as the growers are concerned; but 
what would it do to the doctors? 
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WHERE GAS IS LIQUEFIED AND REGASIFIED 


The picture at the right shows the three liquid-aas tanks 
in process of construction and are a part of the first com- 
mercial natural-gas liquefaction plant ever to be built. 
After a certain stage in the course of erection they were 
covered with canvas, as seen immediately below. Each 
holder has a capacity of 600,000 gallons and consists 
of a metal sphere within a sphere with a 3-foot space 
between packed with cork in both solid blocks cut to 
shape (lower right) and in powder form. To protect this 
insulation against moisture and possible expansion and 
rupture, dry gas is circulated through it. The cooling 
tower at the bottom provides the quantities of chilled 
water that are required in addition to ammonia and 
ethylene gas to reduce the natural gas to the low tempera- 
ture at which it will liquefy 


Photos from ‘‘The Lamp.”’ 


Liquefying Natural 


Gas for Storage 
fi. M. Hoh fmann 


N the beginning of February, there was 

put in service in Cleveland, Ohio, a 
liquefying and storage plant for natural 
gas that will be watched with great in- 
terest by the industry. The indications 
are that it is an answer to the vexing 
problem of storing natural gas—of having 
available at all times a sufficient supply to 
meet sudden peak demands. One com- 
pany has used a depleted gas field for the 
purpose, and some have compressed the 
reserve and stored it, when operations 
permitted, in the sands of oil fields. But 
these are exceptional cases, and most dis- 
tributors have to maintain a pipe-line 
system equal to the greatest load that 
might be placed upon it even though that 
load is intermittent and of short duration. 
Holders such as are used for manufac- 
tured gas are not practicable for storing 
the large quantities of natural gas that are 
required to meet peak demands, especially 
during those seasons of the year when 
the hours of daylight are shortest. 

Today, various industrial gases are re- 
duced to liquid form for shipment in tank 
cars. The advantage of this is obvious 
when it is realized that 600 cubic feet of 
natural gas will, when liquefied at a tem- 
perature of 250° below zero Fahrenheit, 
occupy only 1 cubic foot of space. With- 
out any further preamble, the fact is that 
the East Ohio Gas Company, which serves 
Cleveland, Akron, Canton, Youngstown, 
and other important cities in northeastern 
Ohio, has built a plant that is equipped to 
liquefy 4,000,000 cubic feet of natural gas 
daily. The output is stored in three spe- 
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cial tanks with a combined capacity of 
1,800,000 gallons, the equivalent of 150,- 
000,000 cubic feet in gaseous form. Ob- 
viously, the product has to be regasified 
for industrial and domestic consumption; 
and the facilities provided for this pur- 
pose are said to be capable of effecting the 
change in the case of all three tanks in 50 
hours, if necessary. The plant gets most 
of its supply from a field in West Virginia, 
120 miles distant, by way of several par- 
alleling pipe lines. 

As desrcibed in a recent article in The 
Lamp, the process itself is an involved 
one. First ammonia is cooled under pres- 
sure. Next, the ammonia goes into a heat 
exchanger where it is brought in contact 
with ethylene gas which has previously 
been compressed and cooled by contact 
with water. At that stage the ammonia is 
allowed to expand by releasing the pres- 
sure, and as its temperature drops it ab- 
sorbs heat from the ethylene and causes it to 
become a liquid. The cold, liquid ethylene 
passes, in turn, into a heat exchanger with 
natural gas, and the whole performance is 
repeated—the natural gas, which is under 
a pressure of approximately 600 pounds, 
is cooled to about —-130°F. by contact with 


the ethylene and is liquefied. Finally, its 
temperature is allowed to drop to -250°F. 
by reducing the pressure from 600 pounds 
to atmospheric. This is done by means of 
special valves, and the result is liquefied 
natural gas at atmospheric pressure. At 
this last step in the operations a propor- 
tion of the liquid returns to the gaseous 
state; but, being extremely cold, it is put 
to work cooling the ammonia, ethylene, 
water, and the natural gas coming in from 
the field. It should be stated here that 
the present plant was preceded by a pilot 
plant at the Cornwell Station of the Hope 
Natural Gas Company. 

Facilities for storing the liquid gas until 
it would be needed presented an engineer- 
ing problem of considerable magnitude. It 
involved extensive experiments to deter- 
mine the type of nickel alloy that would 
best withstand the effect of extremely low 
temperatures, since ordinary steel, when 
subjected to a temperature of —250°F., 
shatters under a slight blow and ruptures 
even under the stresses of expansion and 
contraction. The alloy developed is strong 
and ductile, and was used to build the in- 
ner of the two spherical shells that consti- 
tute a tank. The outer shell is of ordinary 


storage-tank metal and is 63 feet in di- 
ameter. The inner shell measures 57 feet. 
Between the two, and up to the point 
where the circumference is greatest and 
the weight rests, have been fitted cork 
blocks 3 feet thick. The remainder of the 
insulation consists of less-expensive pow- 
dered cork. As a precaution against the 
accumulation of moisture which might 
freeze and rupture the cork, dry gases are 
circulated between the two spheres. 

During the winter months, when the 
demands on the gas industry are greatest 
—sometimes doubling and even trebling 
within a period of a few hours—the tanks 
are replenished as the liquefied gas is 
withdrawn. Regasification of the contents 
for delivery to the mains and service lines 
is effected by raising the temperature of 
the liquid from —250 to +60°F. There is 
a little evaporation during storage, and 
this gas is drawn from the tanks and 
fed into the distribution system. In time 
of lesser demand the plant may be shut 
down. In this way it is not necessary to 
provide pipe lines large enough to meet 
peak loads, and consumers will be assured 
an ample supply regardless of the season 
of the year. 








Of the numerous services now performed by vacuum 
cups, perhaps the most important is that of handlin 


SURE GRIP AND LIFT 
unit; cf the same 


ing sheet and heavy pieces 
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Courtesy, J. R. Clancy, Inc. 


to equalize the load in shifting flat 


steel. Where a sheet is too large or 
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glass, metals of all kinds, and other smooth and sometimes 
oily, sharp-edged materials. They range all the way from 
small units, some with long handles suitable for pickin 

up and feeding blanks into presses, to large ones wi 

single, double, and triple cups capable of lifting approx- 
imately 60, 120, and 180 pounds, respectively, with safety 
and dispatch. A model of the latter kind is seen at the 
bottom, right. It is known as the Sure Grip Eveready 
Lifter. Abeve it is pictured a worker using two 2-cup 


too heavy for one man, it can be handled readily by two, 
each pped with a lifter of adequate capacity. Suction 
is quickly applied or broken by the movement of.a finger. 
Another interesting application is illustrated at the left. 
It shows a small, light-weight ladder which is provided 
with vacuum cups at the top and friction tips at the bottom 
to prevent slipping and damage. It is aptly named Kar- 
Sadler boceush it wens gulenarly designed r the use of 
long-distance buses, garages, and service stations. 
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Carlton-Tunnel Drilling 


HE Carlton Tunnel furnishes a strik- 

ing example of what can be accom- 
plished with detachable bits because con- 
ditions there have been favorable to set- 
ting up a standardized system of using 
and reconditioning bits. Consequently, 
as an article in this issue points out, their 
performance in that notable mine-drainage 
gallery, that is being excavated under an 
extensive mineralized area in the Cripple 
Creek District of Colorado, has probably 
not been surpassed elsewhere. 

The tunnel has been driven more than 
5 miles through granite of great uniform- 
ity. It has been possible to drill a certain 
distance with each succeeding size of bit, 
and to do it consistently. The rock is not 
highly abrasive, and the reduction in bit 
gauge has been comparatively small. The 
wear on bits, on both cutting edges and 
reaming faces, has been more or less con- 
stant day in and day out. Moreover, drill 
rounds have not varied in depth. Nine- 
foot holes have been used all the time, 
and they have been put in with three bit 
changes, each bit in the sequence of four 
doing the same relative share of the total 
work in each round. The air pressure at 
the drills has been relatively high and 
has not varied. 

Under these circumstances, the man- 
agement has been able to systematize the 
handling and reconditioning of bits to a 
degree that is seldom possible, and con- 
sequently has reduced the cost per bit 
used to a figure that any mine operator 
might well envy. That such a record 
could be made on a tunneling job is 
Significant. When detachable bits were 
introduced, a good many hard-rock men 
Were of the opinion that they did not 
have any outstanding advantages over 
conventional steel for tunneling. What 
Was generally recognized to be their 
strongest point was that they reduced 
transportation costs to a minimum: an 
item of great importance in mining but 
not in tunneling where muck cars con- 
tinually shuttle back and forth between 
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the heading and the portal. Nevertheless, 
the adoption of detachable bits at the 
Carlton Tunnel served to speed up oper- 
ations appreciably, and the results ob- 
tained there have already influenced some 
other tunnel drivers to use them. 

The drilling speed at the Carlton Tun- 
nel is attributable in no small measure to 
small drill holes. The reduction in starter 
bits from 24 to 1% inches has cut the 
over-all time of drilling a round by 32 per 
cent. It has increased the actual drilling 
speed more than that because the rate of 
rock penetration varies roughly in inverse 
ratio to the square of the diameter of the 
drill hole. Nine-foot holes are finished 
with bits which are, in some instances, 
only ¥%¢ inch smaller in diameter than the 
bits with which they are started, and in 
no case is the difference greater than 5/6 
inch. This can be done because Jackbits 
can be milled within very close limits. In 
resharpening conventional forged steel, 
on the other hand, this is not possible. 
Consequently, when the latter is used, the 
variation between starting and finishing 
sizes of bits is necessarily greater. It 
therefore follows that a hole, to bottom it 
at a given diameter, must be started with 
a larger bit in the case of conventional 
steel than when detachable bits are em- 
ployed. Obviously, then, the same drilling 
speed cannot be obtained. 

In few if any mines are the drilling con- 
ditions as favorable as they are in the 
Carlton Tunnel. However, with detach- 
able bits there are greater opportunities 
for effecting savings in mines than in tun- 
nels. The point to be brought out here is 
that Jackbits have scored a noteworthy 
success in a class of work that was not 
thought to be especially favorable to 
them. In view of this fact, it is not un- 
likely that their performances in mining 
will be even more effective than they have 
been, once the mining fraternity becomes 
fully cognizant of their possibilities and 
develops the technique of handling and 
reconditioning them on a truly scientific 
basis. 











Laber’s Leisure 


HEN men in factories worked 

ong hours day in and day out, did 
much actual physical labor with their 
hands, and likely as not walked to and 
from their places of employment, there 
was little reason to be concerned about 
what they did in their spare time. They 
didn’t have a great deal of leisure, and 
they were tired enough to want to rest 
when they got home. Shorter hours, 
labor-lightening mechanical aids, and 
automobile transportation have changed 
the situation in recent years and created 
a need for industrial recreation programs. 
Managements have, on the whole, been 
quick to provide suitable facilities, and 
are now sponsoring diversified employee 
recreation. There is general agreement 
that such activities are worth far more 
than their cost, both to employers and 
employees. 

Corroboration of this viewpoint is 
found in a monograph prepared by two 
Purdue University researchers, F.R. East- 
wood, associate professor of physical 
education, and L.J. Diehl, a fellow of the 
research foundation. Their studies dis- 
closed that there is now a distinct ten- 
dency in industry to guard against fatigue 
and destruction of workers’ health, and to 
protect and conserve the human element 
in production. Recreational facilities for 
plant workers range all the way from 
stamp collecting and photography to 
baseball and clambakes. They include 
well-defined programs for women as well 
as for men. Among the men, physical 
sports are the greatest attraction, the 
leading ones being, in order, bowling, 
softball, basketball, golf, and baseball. 

In summarizing the values inherent in 
industrial recreation, Messrs. Eastwood 
and Diehl state: ‘“We must recognize that 
if a man has an extra hour or two to rest 
thrust upon him, and doesn’t know what 
to do with it, he may drink, gamble, go to 
cheap shows, overeat, quarrel with his 
wife, or squander his time and money in 
other profitless ways.” 
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Improved Method of Cistern Cleaning 


pee rae ve and reservoirs, which are 
generally kept filled by roof drainage, 
are ceaseless collectors of coal soot and 
dust. Much of this material passes through 
the ordinary filtering system into the 
storage water, where it undergoes a chemi- 
cal change and forms a dark, resilient res- 
idue that settles and clings to the sides 
and bottom. Cleaning by pumping out 
the water does not remove coal residue, 
and swabbing with chemicals is invariably 
necessary for a complete job. This is 
tedious and often expensive work. Re- 
cently, compressed air has been tried for 
the purpose and found to be of consider- 
able aid in saving both labor and operat- 
ing costs. 

The equipment required for the air- 
cleaning method, as generally practiced by 
contractors and vault men, is a 10-foot 
section of iron pipe, 1 inch in diameter, 
with a collar in the center for extension 
where cisterns or shafts are deep. To the 
bottom of the pipe is fitted an elbow into 
which is screwed a reducing nipple 12 
inches long and 1% inch in diameter. At- 
tached to the latter by a Tee connection is 
a blowpipe that is of the same length and 
diameter, is plugged at both ends, and has 
numerous small perforations in the outer 
side. The 10-foot section is provided with 
grips, and the top is threaded to take a 
hose that leads to a compressor. The de- 
vice is known as a residue cleaner, and can 
be operated in conjunction with any suit- 
able pumping equipment. 

Many modern contractors use either 
standard or 2-stage type sump pumps for 
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| __ PERFORATED BLOW PIPE 








RESIDUE CLEANER 
This blowpipe works while the cistern 
is being emptied. The cleaning is done 
with compressed air, and as the mate- 
rial is loosened it is pumped out with 
the water. 
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lifting water from cisterns. They are oper- 
ated by gasoline-engine-driven compres- 
sors mounted on a service truck, or by a 
small portable capable of delivering air at 
100 pounds pressure per square inch. With 
such an outfit, and with the air lines of the 
cleaner and the pump interconnected, it is 
possible for both to work at the same time. 
Where cisterns are unwatered by other 
means, a small air-cooled compressor, also 
gasoline-engine driven but supplying 5 to 
10 cubic feet of free air per minute, serves 
the residue cleaner. 

Operations are begun by starting the 
pump. As soon as the water begins to 
flow, the cleaning device is lowered into 
the cistern until the perforated pipe is 4 
or 6 inches below the water level. Then 
air at from 10 to 12 pounds pressure is ad- 
mitted. Holding it firmly by the grips so 
that the blowpipe is close to the wall, the 
worker gives the unit a circular motion as 
he covers every foot of the surface as 
pumping continues. The force of the air 
and the resulting agitation of the water 
combine to loosen the film; and by the 
time the bottom of the cistern is reached, 
from 60 to 80 per cent of the material has 
been removed from the walls, mixed with 
the water, and been pumped out. The 
floor is treated in a similar manner; but 
as the deposit there is thicker than else- 
where, progress is slower and more air 
pressure is required to clean it. 

The diversion of compressed air into 
the blowpipe seldom interferes with the 
pumping operations, and any extra atten- 
tion that this set-up may need is offset by 
the well-nigh complete elimination of 
follow-up work. Swabbing does not often 
have to be done—lightly spraying the sur- 
faces with a common soda solution is all 
that is usually necessary to assure a thor- 
oughly satisfactory job. 








Cement-Bag Rip Closure 


ARKING and closing cloth cement 

bags so they can be opened easily are 
doneinoneoperation by aspecialhigh-speed 
sewing machine, according to an announce- 
ment of the Bag Closure Corporation. The 
unit includes a feeder table, an automatic 
cutter, conveyor and discharge tables, and 
a mechanical stacker. By means of this 
equipment the bags can be closed in one 
of three ways: First, by stitching them 
shut with a cord having a minimum ten- 
sile strength of 70 pounds; second, by sew- 
ing down with the cord a paper strip on 
which the contents, name of cement 
plant, etc., are plainly printed; and, third, 
by attaching two strips, one on each side. 
The cord and paper overlap 2 inches on 
each side, thus permitting a bag to be 
opened from one or the other simply by 
taking hold and ripping the fastening. 
This breaks the needle thread progres- 
sively without damaging the bag fabric. 
One advantage of the double strip is that 
when the under one is removed the broken 
bits of cord come off with it, leaving the 
bag ready for cleaning and reuse if it is in 
good condition. It is said that an operator 
with average skill can apply the rip-cord 
closure at the rate of 900 and more an 
hour. The stacker can be set for 50 or 
100 bags, a counter and bell signal giving 
notice when the determined number has 
passed the cutter. Sufficient cord is car- 
ried for a 2-hour run, and new rolls of 
paper are added’on the fly. 


Cement Industry Possible User of Carbon Black 


CCORDING to the findings of 

laboratory work at the Mellon In- 
stitute, the use of carbon black in the 
manufacture of cement has definite ad- 
vantages. The colloidal carbon assists in 
the grinding operations; and the research 
was made possible through the Industrial 
Fellowship of the Columbian Carbon 
Company. A report of the investigations 
reveals that by adding as little as 0.32 per 
cent of carbon black to the clinker, the 
fineness of the cement was increased by 
30 per cent when the grinding time re- 
mained constant, or, when the product 
was ground to a constant fineness, the 
grinding time was decreased by 28 per 
cent. When the dosage was stepped up 
to 1 per cent, the improvements mounted 
to 50 and 34 per cent, respectively. As 
compared with controls, that is, cement 
ground under similar conditions but 
without the application of carbon black, 
mortars made with the new product 


showed greater strength properties in 
tensile and compression tests. The im- 
provements are attributed principally to 
the increase in fineness of the cement, al- 
though there is every indication that the 
carbon black itself helps to bring them 
about. 

The colloidal carbon used was in the 
form of tiny pellets called Cem Beads. 
When added in the proportion of 1 per 
cent, the material did-not, with the ex- 
ception of color, appreciably alter the 
consistency, setting time, and soundness 
of the cement and had no noticeable effect 
on its resistance to alternate freezing and 
thawing. It is the belief of the laboratory 
men that the experiments have estab- 
lished the effectiveness of colloidal carbon 
as a grinding aid in the production of 
portland cement. Copies of a publication 
describing the investigations may be ob- 
tained from the Mellon Institute, Pitts- 
burgh, Pa. 


Compressed Air Magazine 
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IND power has done useful work 
BY since time immemorial, and in 
Europe today wind mills are still familiar 
and picturesque objects. But harnessing 
the forces of the wind on a scale that will 
permit distribution over transmission 
lines to scattered points of consumption is 
something different. No less an authority 
than Arthur D. Little, Inc., is responsible 
for the statement that wind power will 
soon feed Vermont power lines. This is 
based on months of aerodynamic and 
meteorological studies, which have result- 
ed in the Smith-Putnam wind turbine 
equipped with vanes that have the ap- 
pearance of airplane wings with a spread 
close to that of the largest modern 
bombing plane. 

The first sizable plant is located in the 
Green Mountains near Rutland and on 
top of Grandpa’s Knob where the wind 
is said to be sufficiently steady to provide 
an availability factor greater than that for 
stored water as used in New England. 
This is but one of a number of sites in the 
region suitable for the purpose. The 
vento-electric station, as it is called, has 
been designed to develop 1,000 kw.; and 
the plan is to connect a series of these 
stations with one or more reservoir-fed 
hydroelectric plants so as to assure a 
greater block of firm power than can now 
be supplied. 

One of the principal problems confront- 
ing the engineers was that of providing 
a speed regulator for the generator that 
could be depended upon to prevent serious 
overloading such as would occur when un- 
controllable gusts, or great fluctuations 


Earth-Bound Test Flights 


ay thst leaving the ground, engineers 
of the Boeing Aircraft Company 
are making test ‘‘flights’”’ under conditions 
such as would be encountered in the sub- 
stratosphere and stratosphere at altitudes 
up to 40,000 feet and more. This concern 
has recently completed the first fleet of 
substratosphere transport planes; and the 
work with the strato-chamber is being 
done primarily in the interest of crew 
comfort and operating efficiency at ex- 
tremely high altitudes. 

The chamber is built of steel and con- 
sists of air locks, vacuum pumps, super- 
chargers, refrigerating equipment, and a 
multiplicity of control valves, instruments, 
ete. It has two compartments: one with 
normal, warmed air like that in a super- 
charged airplane cabin, and the other 
containing rarefied, frigid air such as is 
found in the stratosphere. So confined, 
and breathing oxygen supplied by gas 
Masks in the latter case, the laboratory 
Men can reach any desired altitude in a 
few minutes and determine the conditions 
under which actual flights at that height 
can be made with the most comfort to the 
eccupants of the flying machines. 
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Harnessing Wind Power for Distribution 


in wind velocity, raise the output from 
1,000 to 3,000 kw. in less than three 
seconds. This and other problems, in- 
cluding that of ice formation, have been 
effectually dealt with, according to the 
Industrial Bulletin of Arthur D. Little, 
Inc., placing this new type of electric 
station on a practical basis. 


_ Plating Under a Vacuum 


LNICO magnets—those tiny but 

powerful bodies that can lift their 
weight hundreds of times over—have 
greatly simplified the work of plating 
small aluminum disks with vaporized 
selenium. The apparatus of which they 
constitute a vital part has been developed 
in the General Electric Research Labora- 
tory; and the disks are used in the making 
of photoelectric cells. The metal has to be 
deposited under a vacuum because seleni- 
um oxidizes when exposed to the air; and 
the higher the vacuum, the lower the 
temperature at which it vaporizes. Fur- 
thermore, each disk has to be handled and 
treated separately; and how to do this in- 





side of a closed, evacuated chamber pre- 
sented something of a problem. 

As has already been intimated, the 
mechanisms that feed and move the disks 
in the new device are controlled by alnico 
magnets, which are “geared’’ for the pur- 
pose. QOne of these is fitted around the 
lower end of a brass tube that connects 
with and is sealed to the base of the glass- 
encased vacuum jar. This magnet re- 
volves, and as it does so another one in- 
side the tube revolves in unison. This set 
raises the disks to the transporting arm 
through the medium of a screw which car- 
ries a nut, a single turn of the screw lifting 
the nut a distance equal to the thickness 
of one disk. A second set operates the 
transporting member by means of a cam 
and gear mechanism. 

The apparatus is designed to take 100 
disks, and each is fed in turn to the arm 
that moves it to the small selenium oven 
or vapor chamber. There it is held for a 
prescribed period before it is added to the 
stack of plated disks. By this arrange- 
ment it is possible to do the work without 
a connecting shaft, which would have to 
be introduced into the vacuum jar if the 
usual form of drive were used. 








MAGNETS DO THE WORK 
The vacuum jar in which small aluminum disks are coated with selenium, and Dr. 
C.W. Hewlett who built it. 1—Alnico magnets; 2—brass tube; 3—vacuum line; 
4—selenium oven; 5—transporting arm; 6—uncoated disks; and 7—plated disks. 
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How about Sun Dodgers as a name for a 
social society made up of tunnel, subway, 
sewer, and subaqueous-construction work- 
ers, contractors, and engineers? With The 
Moles in existence in New York City since 
1936, and the newly organized Ground 
Hogs in Chicago, there may be a dearth of 
suitable names if men engaged in this class 
of work in other large cities decide to fol- 
low suit. 





For arsenals and other establishments 
where the danger of explosions must be 
guarded against, the H.H. Porter Com- 
pany has developed a fireless steam loco- 
motive. It is designed on the principle of 
the thermos bottle, and runs on steam tak- 
en from a plant’s boilers. It can take on 
enough steam in ten minutes to keep it 
going for two hours. 





Quartz is hard on stamp mills; but less 
so, states The B. F. Goodrich Company, 
if they are lined with Armorite rubber in- 
stead of manganese steel. Actual service 
tests were made with both, with the fol- 
lowing results, as reported by a large 
western concern: After more than 3,000 
tons of highly silicified gold-bearing quartz 
had been crushed in a mill, the 34-inch 
rubber lining showed practically no wear 
and very little “roughing up,”’ while a 
similar tonnage wore down the 1-inch 
metal lining from about 33 to 50 per cent. 








LIFTS WITHOUT SLINGS 
~ improved type of Never-Slip 
lage, is. made _— lift metal 


a wad sheets, structural sha 
in either the vertical or the oer Bese 


position. The device has a replace- 
able, grooved jaw liner of hardened 
steel that gives it greater hold and 
lengthens its service life. It is available 
in ten styles for handling material 
from 1% inch ‘to-6 inches thick and 
weighing up to 12 tons. 
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Industrial Notes 


For safer night driving, the Ohio De- 
partment of Highways has marked 265 
miles of its main roads with what it calls 
refiectorized paint. The paint itself is of 
the kind ordinarily used for highway cen- 
ter lines; but into it have been poured tiny 
glass beads that do not show in the day- 
time but become luminous at night, mak- 
ing the stripes stand out plainly in the 
beams from automobile headlights. They 
have been found especially helpful in 
guiding traffic in areas where fogs are prev- 
alent. Tests conducted by the Division 
of Traffic and Safety indicate that the re- 
flectorized paint also has greater wearing 
quality than standard pavement-marking 
paints. 





Recording charts that can be wiped 
clean with a damp cloth for continuous 
service are a product of the Permochart 
Company. They are made of vinylite 
plastic, which is noninflammable and re- 
sistant to oil, gasoline, and grease, and 
have reinforced centers. Each is guaran- 
teed for daily use over a period of two 
years under normal working conditions; 
and for industrial establishments that re- 
quire many recording instruments and 
save the records, the company has estab- 
lished a microfilm photographic system 
for reproducing and filing the latter. Per- 
mocharts are available for all typs of cir- 
cular recorders: special forms are made to 
order. 





Comparative tests conducted recently 
with tempered-glass lenses and lenses 
made of Tulca, a nonshatterable material, 
would seem to indicate that the latter 
offer greater eye protection. Both types 
were identical as to size and curve, and 
40 of each were used. The blows were ap- 
plied with 5%-inch hardened-steel balls, 
weighing 1, 2, and 3 ounces, dropped from 
varying heights on to each lens resting in 
a rubber-cushioned anvil. It is reported 
that all the Tulca lenses showed resistance 
to breakage up to and including the sixth 
impact, which was made with a 3-ounce 
weight falling a distance of 54 inches, 
and that some of the glass lenses were 
shattered at the third impact with a 
3-ounce ball that was dropped from a 
height of 39 inches. 





What appears to be a simple humidify- 
ing set-up for industrial applications has 
been designed by Spraying Systems Com- 
pany and is shown in the accompanying 
illustration. The main feature is a special 
nozzle by which water, oil, or any other 
liquid of similar viscosity is completely 
atomized with compressed air and sprayed 
varying distances up to 20 feet, depending 
upon the pressure. -Air at from 5 to 60 
pounds is used, 30 pounds being required 
for ordinary purposes. A group of these 
nozzles is mounted close to the ceiling 























and above the air and water lines. The 
compressed air is regulated by a solenoid. 
operated valve actuated by a humidistat, 
and the level of the liquid is maintained — 
slightly below the nozzles by means of a _ 
float-controlled tank. There are two types — 
of nozzles having an atomizing range of | 
0.1 to 3.9 gallons per hour at an air con. © 
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sumption of 0.3 to 2.9 cfm. It is claimed © 
that the system cannot drip. If the air | 
supply is shut off for any reason} the 
nea will drop back to the predetermined 
evel, 









Last year, the California Division of 
Highways did some experimenting with 
steel bridges in order to prolong the life 
of the protective paint. Four structuresof 9 
this type requiring repainting were gone @ iM 
over with oxyacetylene torches after sand- § 
blasting to rid the metal of every trace of 
moisture. For this work the flame was 
kept as nearly neutral as possible, the 
recommended proportions of the gases 
being 1 cubic foot of acetylene and 1.04 
cubic feet of oxygen. In the case of 
bridges along the coast, the steel was 
thoroughly washed with fresh water after 
sandblasting and before dehydrating, as 
the engineers term it. The method can 
also be used to flame-clean rusty steel. 




















Prospecting for oil may in future be — 
done by a direct method based on the fact | 
that gas from subterranean reservoirs © 
leaks up through the earth and escapes 
at the surface in minute quantities. Meas- — 
urement of this gas at various points in@ 
given area will, it is believed, give data © 
that will make it possible accurately to ~ 
plot reservoirs of oil thousands of feet be- — 
low the surface and even forecast the kind 
of field it is—gas, oil, or condensate. The 
method was given its first test in the 
vicinity of the Moosic Mountain oil field — 
in Pennsylvania; and it is claimed that 
the results obtained not only corresponded 
closely to the known facts about the dis- 
trict but also disclosed what promise to: be i 
productive sands in a nearby area which” 
has not yet been drilled. This would seem 
to be going back to first principles, as t 
early oil wells were discovered through 
called oil springs or surface leaks, 
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